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This paper examines changes in the distributions of earnings of employees in the Malaysian manufacturing sector, 
using the Malaysian Employee Survey data from the World Bank with a sample size of slightly more than 10,000 
respondents. Conventional OLS estimations answer questions such as ‘Does years of education affect salary?’ 
Quantile estimations however, address questions such as ‘does years of education affect salary differently for those 
at the upper end of the salary distribution (the relative winners) than for those at its lower end (the relative losers) 
and the middle-income workers (the averages)?’, where the effects of years of education on a particular earning 
quantile (or group) can be compared to those on other salary quantiles. Heterogeneity across different salary 
quantiles can therefore be studied. 
 
 













In the most recent 11th Malaysian Plan (11MP, 2015), one of the focus area is to energise the manufacturing 
sector by moving towards complex and diverse products, enhancing productivity through automation, and 
stimulating innovation-led growth in that sector. The sector is projected to contribute approximately RM1,000 
billion or 22.5% to the Malaysian GDP, along with 2.9 million jobs available in the sector. Another of the Plan’s 
focus area is to raise the average income of the bottom 40% household income group, which is also known as the 
B40 households. One overlooked area or subject of study however, is manufacturing employees with low salary. 
There are often laments about how employees in the manufacturing sectors in Malaysia earning a pittance and 
therefore having a hard time coping with the increasing living costs. This paper shows that perhaps not everyone 
working in the Malaysian manufacturing sectors is struggling to make ends meet. The general objective of this paper 
is to first analyse the salary distribution of employees in the Malaysian manufacturing sector by using a quantile 
estimation. Secondly, the paper trains its focus on two primary variables of interest in explaining their impacts on 
employees on different quantiles of the salary distribution. Last but not least, it takes a look at how other variables 
fare in such impacts. 
2. Data 
This paper uses the 2007 Malaysian Employee Survey micro-level dataset extracted from the World Bank database. 
A total observation of 10,615 employees working in the Malaysian manufacturing sector has been surveyed. The 
survey is part of a larger concerted multi-national effort by the World Bank in its survey of productivity and 
investment climate. The questionnaire used in the survey collects data from four aspects: (i) demographics, (ii) 
education and skills, (iii) employment, and (iv) use of information technology. 
3. Model specification & estimation 
It is conventional knowledge that a typical OLS estimation model of say, , would estimate the 
conditional mean function of the dependent variable, i.e. . The OLS estimation however only 
provides a partial view and is unable to reveal if there are any relationships at different points in the conditional 
distribution of y. Put simply, quantile estimation examines if the impact of  on different levels of y. The marginal 
effects obtained from conditional mean estimations such as the OLS assume the same impact of a covariate across 
different segments of the dependent variable, which might not necessarily be the case. This is where quantile 
estimation proves useful, especially in guarding against influential observations (i.e. robust to outliers), and where 
there is a non-normal distribution. Quantile estimation is first developed by Koenker and Bassett in their seminal 




With  denoting the th quantile of ,  denoting the th conditional quantile of the continuous  
distribution,  denoting earnings (i.e. the monthly salary), and . As an aside, quantile estimation at the 
0.5 quantile is known as the median estimation or the least absolute deviations (LAD) estimation.  
 
Justifications for using quantile estimation 
Figure 1 clearly shows that the dependent variable – monthly salary – follows a non-normal distribution. In fact, it 
shows that the top 10% of the sample of manufacturing employees earn a disproportionately high level of salaries 
compared to the rest. Using an OLS estimation would therefore result in biased and inconsistent estimates of the 
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Figure 1: Quantile plot of salary 
 
The use of quantile estimations is also justified if there is evidence of outliers in the dataset. We check for this using 
a heteroscedasticity test on the explanatory variables. The test reveals a test statistic of 715.06 with a p-value of less 
than 1%. Therefore, the  of homoscedasticity is rejected, suggesting presence of heteroscedasticity (even after we 
have excluded 1% of the total number of respondents with salaries more than RM7,000). These two quick checks 
therefore justify the use of quantile estimations in this paper. 
4. Discussion of findings & conclusion 
Table 1 reports the mean for continuous variables and the mode for categorical variables. The ‘All’ column reports 
the means and modes for the entire sample, while the remaining Q1 to Q4 columns report the mean and modes for 
respondents in the relevant quantile of the salary distribution. We notice that the average salary computed from the 
entire sample distorts the actual scenario of the salary distribution. There is actually a nontrivial large difference in 
average salary between employees at the lowest quantile (Q1; a monthly salary of RM552) with those at the highest 
quantile (Q4; a monthly salary of RM2,795) of the salary distribution. Statistics for the remaining variables can be 
similarly interpreted. 
 
The OLS estimates in Table 2 show that the mean relationship between the two variables of interest with salary is 
statistically significant. The effects of these two variables of interest however, tell a different story when we look 
across the salary distribution, i.e. as shown by the quantile estimates. Using the OLS estimates would have 
underestimated the effects of these two variables on salary for those at the upper end of the salary distribution, and 
overestimated the effects for those at the bottom 10% of the salary distribution. Comparing between employees at 
the top and bottom 10% of the salary distribution, an additional year of education results in almost twice the 
monthly salary for the top salary earners compared to their counterparts at the bottom 10%. Similarly, an additional 
year of work experience results in a four-fold (i.e. 38.4 / 9.6) higher salary for the top salary earners. The quantile 
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estimates therefore suggest that the impact of these two variables on salary to be much larger for the top salary 
earners than for the bottom salary earners. 
 
 
Table 1: Summary statistics 
 All Q1 Q2 Q3 Q4 
Dependent variable      










Demographic variables      
Age 34.4 32.4 33.1 34.7 37.5 
Male 0.54 0.47 0.51 0.56 0.63 
Married 0.62 0.50 0.57 0.66 0.75 
Malaysian 0.88 0.72 0.85 0.96 0.98 
Bumiputera 0.53 0.69 0.61 0.51 0.36 
Household size 4.3 4.3 4.2 4.3 4.2 
Number of children 0.9 0.6 0.7 1.0 1.1 
Education variables      
Years of education 10.5 8.7 9.9 11.0 12.4 
Bachelor degree 0.08 0.01 0.03 0.07 0.23 
Diploma 0.11 0.03 0.08 0.14 0.21 
Upper high school 0.38 0.34 0.41 0.43 0.35 
Lower high school 0.25 0.31 0.29 0.24 0.16 
Studied abroad 0.06 0.09 0.05 0.03 0.06 
Work variables      
Years of work experience 7.6 5.3 6.7 8.5 10.2 
Weekly hours of work 45.9 46.1 46.8 45.9 45.1 
Work union member 0.04 0.02 0.04 0.06 0.05 
Management/professional 0.20 0.03 0.10 0.20 0.49 
Skilled workmen 0.35 0.30 0.35 0.42 0.34 
      
Note: The four quarters are based on the salary variable. Those with a monthly salary of more than RM7,000 have been excluded; this group only 
makes up 1% of the sample (i.e. 153 out of a total of 10,615 observations). Standard deviations are reported in parenthesis.  
 
Results of the quantile estimates of the years of education are supported by the level of education dummies. A 
university Bachelor degree has a three-fold (i.e. 1556.0 / 531.4) larger impact for the top 10% salary earners 
compared to the bottom 10%. The variable on years of work experience could be further interacted with the types of 
job (e.g. management/professional, skilled workmen, unskilled) to see if there are any differences in impact of say, 
having worked many years in a lowly paid management job compared to just having worked only a few years but in 
a highly paid management job, at different quantiles of the salary distribution. 
 
A legitimate concern might be of the presence of unobserved individual heterogeneity. A check shows that such 
concerns are unwarranted. One way heterogeneity can pose problems is when there are differences arising from the 
location where the employees work. Unobserved heterogeneity might be in terms of different living standard 
expectations in different locations. To account for such heterogeneity, we include a set of fixed effects in the form of 
city and state residences as the extended model specification. Estimates from this specification however, are closely 
similar with those reported in Table 2, i.e. similar in terms of magnitudes, signs, and statistical significance. Results 
from the extended model (unreported here) suggest no evidence of unobserved individual heterogeneity. 
 
Figure 2 is the graphical representation of Table 2. While Table 2 reports quantile estimates at five different 
quantiles, Figure 2 plots the quantile estimates continuously from the 0.05 to the 0.95 quantiles for each explanatory 
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variable. Each of the plot also superimposes the quantile estimates on the constant OLS estimates (i.e. do not vary 
across quantiles), along with their confidence intervals. Figure 2 reveals some other important information which are 
unavailable from Table 2. Let us look closer at one of our variables of interests – years of work experience – from 
Table 2. We can see that the quantile estimates for this variable are significantly different from that of its OLS 
estimate; we know that they are significantly different because the confidence interval for these quantile estimates 
lie entirely outside of the OLS confidence interval, with the exception of those between quantile 0.6 and 0.8. It is 
obvious from this result that years of work experience have much less impact on the monthly salary of employees at 
the lower salary quantiles (approximately below quantile 0.6) compared with their counterparts at the higher salary 
quantiles (approximately above quantile 0.8). As for our second variable of interest – years of education – Table 2 
reveals that there is in fact no significant difference between the quantile and OLS estimates because the OLS 
estimates’ confidence interval has already subsumed entirely the quantile estimates’ confidence interval. So, in 
effect, there is no statistical evidence to say that years of education would give different impact on the monthly 
salary of employees at the higher or lower salary quantiles. These two points would be the main conclusion from 
this exploratory paper. 
 
In a future extended version of this paper, it will first look at the percentage increase in monthly salary using 
quantile estimation on a double log model. Secondly, a treatment quantile effect model will be used to address 
possible biasedness issue resulting from endogenous explanatory variables. As a qualifier, this second extension is 




11MP (2015). Eleventh Malaysian Plan 2016 – 2020: Anchoring growth on people. Putrajaya: Economic Planning 
Unit. 
 




Table 2: Quantile estimation results 
DV: Salary OLS  Quantile estimates 
 estimates 0.1 0.25 0.5 0.75 0.9 
Explanatory variables of interest       
Years of education 31.5*** (5.11) 24.1*** (3.4) 31.4*** (5.1) 32.0*** (3.2) 41.9*** (6.7) 41.7*** (9.1) 
Years of work experience 20.6*** (1.50) 9.6*** (0.9) 16.8*** (1.2) 22.7*** (1.3) 28.6*** (1.9) 38.4*** (2.2) 
Demographic variables       
Age 12.1*** (1.18) 2.1*** (0.7) 3.5*** (1.2) 7.4*** (1.1) 11.9*** (1.7) 15.5*** (3.1) 
Male 403.4*** (16.4) 170.2*** (11.4) 253.2*** (12.1) 345.6*** (13.9) 409.9*** (23.5) 512.3*** (36.3) 
Married 196.3*** (18.8) 81.1*** (14.7) 101.4*** (17.8) 130.6*** (20.8) 196.4*** (27.8) 233.2*** (43.2) 
Bumiputera -338.2*** (16.6) -163.6*** (9.4) -209.4*** (13.0) -309.5*** (10.9) -392.5*** (21.1) -462.0*** (34.5) 
Household size -19.9*** (3.6) -16.9*** (3.2) -18.1*** (3.2) -17.9*** (2.4) -19.3*** (5.7) -16.7** (7.5) 
Number of children 70.7*** (8.5) 36.9*** (6.6) 41.2*** (6.7) 59.4*** (6.1) 70.8*** (12.2) 75.2*** (18.3) 
Education variables       
Bachelor degree 1146.4*** (71.2) 531.4*** (51.0) 705.5*** (63.8) 995.3*** (43.7) 1200.6*** (95.0) 1556.0*** (163.7) 
Diploma 702.3*** (54.8) 265.9*** (41.6) 418.3*** (47.1) 556.3*** (34.3) 705.6*** (78.5) 880.3*** (96.3) 
Upper high school 342.5*** (37.8) 78.3*** (25.5) 123.9*** (28.9) 229.8*** (21.5) 275.7*** (48.6) 401.4*** (61.1) 
Lower high school 187.2*** (31.7) 28.4 (21.4) 37.3 (24.1) 104.9*** (21.4) 132.9*** (46.5) 178.5*** (57.1) 
Studied abroad 324.6*** (82.3) -0.7 (69.6) 106.1** (44.2) 274.1*** (88.9) 514.0*** (160.8) 595.3*** (204.6) 
Work variables       
Management/professional 669.6*** (27.1) 306.4*** (24.4) 424.3*** (24.5) 541.9*** (21.0) 723.9*** (52.1) 1084.5*** (70.4) 
Skilled workmen 176.1*** (16.1) 78.2*** (10.7) 96.3*** (11.6) 129.8*** (13.8) 193.5*** (23.9) 259.8*** (38.7) 
       
Note: Dependent variable is the 2007 monthly salary (in RM). Robust and bootstrapped standard errors (in parenthesis) are used in the OLS and quantile estimations. Only statistically significant estimates are reported 
(i.e. estimates for weekly hours of work, being a Malaysian citizen, and union membership are therefore unreported as these explanatory variables are insignificant regardless of the estimations and quantiles). 
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